This study aimed at examining: (a) students' metacognitive knowledge and metacognitive regulation when they are doing school work or homework, and their self-regulated learning style regarding the four different types of behavioral regulation: external, introjected, identified and intrinsic; and (b) the role of metacognition in self-regulated learning style, and in the impact of self-regulated learning style on performance expectations, and subsequent performance in the school subjects of language, mathematics and physical education. The sample comprised of 243 primary school students, fifth and sixth grades, boys and girls, who randomly came from 20 state primary schools of various regions of Greece. The participants completed the scales at the middle of a school year, while their school performance was estimated by the teachers. The results showed that: (a) the students used metacognitive knowledge (predominately, declarative) and metacognitive regulation (mainly, planning) at a moderate extent, and they reported a mixed profile of self-regulatory learning style, favoring identified; (b) metacognitive regulation, compared with metacognitive knowledge, was a more powerful formulator of regulatory learning styles, mainly intrinsic and identified; (c) metacognition explained a small percentage of variance of both performance expectations, beyond self-regulatory style, and performance, beyond the interactive effect of performance expectations and regulatory learning style, in both language and mathematics, while it had no significant unique contribution in physical education; (d) external regulation had negative contribution in school performance across the three school subjects, while intrinsic regulation
Introduction
Metacognition and self-regulation are considered key competencies for successful learning in a wide range of domains, including education (Efklides, 2014; Gomes, Golino, & Menezes, 2014; Panadero, 2017; Veenman, 2016; Veenman, Wilhelm, & Beishuizen, 2004) . Furthermore, to better understand metacognition requires a deeper look at self-regulation, and the literature often discusses metacognition and self-regulation concurrently (e.g., Efklides, 2008; Hacker, Dunlosky, & Graesser, 2009; Pintrich, 2004; Schraw et al., 2006; Winne & Nesbit, 2010; Zimmerman & Schunk, 2011) . This study, therefore, engages metacognition and self-regulation. This research, accurately, lies within a motivational self-determination perspective, since, although the relationship of metacognition and self-regulated learning is treated differently, it typically grounded in a social cognitive perspective (see Efklides, 2014; Veenman, van Hout-Wolters, & Afflerbach, 2006 ; for an overview).
Most researchers in the field of metacognition (e.g., Brown, 1987; Efklides, 2001; Flavell, 1987; Jacobs & Paris, 1987; Perry, 2013; Schraw & Moshman, 1995; Tanner, 2012) conceptualize metacognition as metacognitive knowledge and metacognitive regulation which are mainly operationalized into monitoring (metacognitive knowledge and metacognitive experience) and regulatory (goals and activation of strategies) functions. Some authors further distinguish the regulation component into an experience and a skill component (see Händel, Artelt, & Weinert, 2013) . However, knowledge is not entirely discriminated from regulation of metacognition rather interact with each other. For instance, Efklides' (2011) model supports a complex interplay between a person level in which metacognitive knowledge and skills are, a task level and an interaction level in which metacognitive experiences are located. This study explores metacognitive knowledge and metacognitive regulation in students' school work and home work. Metacognitive knowledge can be defined as what we know about our own cognitive processes, and its subcomponents are declarative, procedural and conditional knowledge. Metacognitive regulation refers to the actual activities in which we engage in order to facilitate learning and memory, and it is broken down into component activities of planning, monitoring and evaluating. Students who have well developed metacognitive knowledge and metacognitive regulatory skills and who use their metacognition they will excel academically (see Artelt, Naumann, & Schneider, 2010; Carr, 2010; Kostaridou-Efklides, 2011; G. Stephanou, M. Mpiontini Psychology Pintrich, 2002; Thillmann, 2008; Winne & Nesbit, 2010) .
Previous research indicates that metacognition is one of the key components in self-regulated learning which is defined as "the ways in which individuals regulate their own cognitive processes within an educational setting" (Puustinen & Pulkkinen, 2001: 269) . Learners who have high metacognitive ability, are highly likely to monitor, control, and regulate their own learning behavior, thus resulting in the achievement of their learning goals (Alexander, 2008; Bruning, Schraw, & Norby, 2011; Carr, 2010; Kostaridou-Efklides, 2011; Zimmerman, 1989 ).
In recent years, self-regulated learning itself has been increasingly an interesting research topic due to its fundamental importance in the teaching-learning process (Benbenutty, Cleary, & Kitsantas, 2014; Boekaerts & Corno, 2005; De la Fuente, Zapata, Martínez-Vicente1, Sander, & Cardelle-Elawar, 2015; Zimmerman & Labuhn, 2012; Zumbrunn, Tadlock, & Roberts, 2011) . For instance, the extent to which students become self-regulators of their own learning affects their academic success (Beishuizen & Steffens, 2011; Lyn, Cuskelly, O'Callaghan, & Grey, 2011; Zimmerman, 2008; Zimmerman & Schunk, 2011) . High self-regulated learners perform better than students with worse self-regulatory learning behavior Dresel & Haugwitz, 2008) . Moreover, students self-regulate, at the metacognitive, motivational, and behavioral levels, while they take an active role in their learning process (Dignath & Büttner, 2008; Glenn, 2010; Kitsantas & Zimmerman, 2009; Rosman, Mayer, & Krampen, 2015; Zimmerman & Labuhn, 2012) . Thus, one aspect of self-regulated learning involves determination, since students must also be determined to use their cognitive and metacognitive strategies (Bilde, Vansteenkiste, & Lens, 2011) . Determined students perceive the learning task positively, make effort in it, and insist on it. This study involves self-determination as it is conceptualized in Self Determination Theory (SDT; Ryan, Williams, Patrick, & Deci, 2009 ).
The concept of Self-Regulation in Self Determination Theory ) suggests that autonomy is an essential factor for achieving durable change.
Based on the degree to which the regulation of an extrinsically motivated activity has been internalized and integrated, four different types of behavioral regulation have been identified: external regulation, introjected regulation, identified regulation, and integrated regulation (see Ryan et al., 2009) . Although the benefits of intrinsic motivation in education have been supported (Lepper, Corpus, & Iyengar, 2005; Miserandino, 1996; Otis, Grouzet, & Pelletier, 2005; Ryan & Connell, 1989; Vansteenkiste, Sierens, Soenens, Luyckx, & Lens, 2009 ), this theory allows to examine how mixed or accompanying levels of extrinsic motivation would influence academic functioning and achievement (see Corpus & Wormington, 2014; Deci & Ryan, 2011; Guay, Ratelle, & Chanal, 2008; Ratelle, Guay, Vallerand, Larose, & Senécal, 2007; Wormington, Corpus, & Anderson, 2012) . In addition, the SDT lies within the perspective of the social construction Psychology of both metacognition and self-regulated learning (see Caprara, Vecchione, Alessandri, Gerbino, & Barbaranelli, 2011; Efklides, 2014; Iiskala, Vauras, Lehtinen, & Salonen, 2011; Volet, Summers, & Thurman, 2009; Zimmerman & Martinez-Ponz, 1990 ).
Metacognition is essential to self-regulated learning and both to successful learning (Bruning, Schraw, & Norby, 2011; Rosman et al., 2015) . However, to know the process and be able regulate the demands in a task, do not ensure success, the individual needs to want to, needs motive (Caprara, Fida, Vecchione, Del Bove, Vecchio, Barbaranelli, & Bandura, 2008; Cera, Mancini, & Antionietti, 2013; Benbenutty et al., 2014; Schunk & Zimmerman, 2006; Smit, de Brabander, Boekaerts, & Martens, 2017) . Therefore, this study incorporates metacognition, self-regulated learning within a motivational perspective of Self Determination Theory, and self-beliefs, such as performance expectations, that are related to school functioning. Performance expectation is a sociocognitive construct of motivation included in the expectancy-value model of motivation (Eccles & Wigfield, 2002) . Previous research evident that high expectations for success are related to task engagement, persistence in carrying out tasks, effective use of cognitive and metacognitive strategies, and successful performance (Efklides, 2001; Lauermann, Eccles, & Pekrun, 2017; Stephanou, 2008; Schunk & Bursuck, 2016; Wigfield, Tonks, & Klauda, 2009 ). On the other hand, high confidence in metacognitive abilities and self-regulation impact high expectancy beliefs (Schunk & Zimmerman, 2008) . Specifically, metacognitive process is a crucial factor of SLR and in predicting performance expectations and achievement in school (see Chatzistamatiou, Dermitzaki, Efklides, & Leondari, 2013; Zimmerman & Martinez-Pons, 1986 ). The aim of this research is to contribute to understand how these three constructs are related to one another and how they assist students to aware their weakness and strength to achieve their academic goals.
Most, of the previous researches examining the inter-correlations or inter-effects of the above concepts have focused on mathematics or/and language, while other school subjects have almost ignored, although features of the task affect learners' beliefs and, subsequent application, about skills and strategies are required, and competence and control beliefs (see Cromley & Azevedo, 2011; Efklides, 2014; Kurman, 2001; Ommundsen, Haugen, & Lund, 2005; Pressley & Gaskins, 2006; Schunk & Zimmerman, 2006; Wang & Holcombe, 2010) . This study focuses on language, mathematics and physical education.
This study also involved in fifth and sixth grades because few researches have examined metacognition and self-regulatory learning profiles in elementary school population and how both constructs interact with performance expectations, and subsequent school performance (see Nurmi & Aunola, 2005; Patrick, Mantzicopoulos, Samarapungavan, & French, 2008; Van der Stel & Veenman, 2010) . A developmental perspective is critical because the prevalence and optimal combination of the constructs may differ for elementary versus older students G. Stephanou, M. Mpiontini Psychology (see Artelt, Neuenhaus, Lingel, & Schneider, 2012; Bakracevic-Vukman & Licardo, 2010; Nicholls & Miller, 1984; Schneider & Lockl, 2006; Stipek & MacIver, 1989; Weil, Fleming, Dumontheil, Kilford, Weil, Rees, & Blakemore, 2013) . In addition, the educational context typically in high school emphasizes an autonomy-supportive frame, antagonistic goals and is less supportive manner (Eccles & Wigfield, 2000; Haselhuhn, Al-Mabuk, Gabriele, Groen, & Galloway, 2007; Midgley, Anderman, & Hicks, 1995; Stipek & MacIver, 1989 ).
Metacognition in Learning and Academic Achievement
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You may note peculiarities. For example, the head margin in this template measures proportionately more than is customary. This measurement and others are deliberate, using specifications that anticipate your paper as one part of the entire journals, and not as an independent document. Please do not revise any of the current designations. Within the field of educational psychology, a great attempt has been dedicated to creating taxonomies that define and frame metacognition (e.g., Jacobs & Paris, 1987; Krathwohl, 2002; Tarricone, 2011) , developing respective measurements (e.g., Pintrich, Smith, Garcia, & McKeachie, 1993; Schraw & Dennison, 1994; Schraw & Moshman, 1995; Sperling, Howard, Miller, & Murphy, 2002) , and examining the association of metacognition with academic achievement (e.g., Hacker et al., 2009; Pintrich, 2002; Zimmerman, 1990 ). Flavell (1979) introduced the concept of metacognition which is defined as cognition about cognition. The early work of Flavell (1976; Brown (1978) and the more recent work of Brown (1987) and Schoenfeld (1987) suggest four constructs of metacognition, i.e., knowledge of cognition, regulation of cognition, beliefs about cognition, and awareness of cognition. Since then, have been efforts to synthesize and organize theory and research in metacognition, and its components are recognized to be metacognitive knowledge, metacognitive experiences and metacognitive skills/strategies (see 2014; Jacobs & Paris, 1987; Veenman, 2011; Young, 2010) .
Metacognitive knowledge or metacognitive awareness refers to learner's knowledge about their personal strengths and weaknesses, pertains to a specific task, and may vary between tasks, strategies, goals, and other relevant to achievement of a pursuit goal information (Efklides, 2008; Perry, 2013; Tanner, 2012) . There are three different types of meta-cognitive awareness, i.e., declarative knowledge, procedural knowledge, and conditional knowledge (Jacobs & Paris, 1987) .
Declarative knowledge concerns the knowledge about oneself as a learner and what factors influence his/her learning performance (Schraw & Moshman, 1995; Schraw, Crippen, & Hartley, 2006) . It includes "individuals' knowledge of their affective states, including self-efficacy and motivation, and how these affect task performance" (Harris, Graham, Brindle, & Sandmel, 2009: 133) . Overall, this Psychology knowledge refers to self, task, and applicable strategies for achievement a specific task.
Procedural knowledge refers to one's knowledge about learning strategies and execution of procedural skills. Strategies might include "note-taking, slowing down for important information, skimming unimportant information, using mnemonics, summarizing main ideas and periodic self-testing" (Schraw et al., 2006: 114) .
Conditional knowledge concerns a person's knowledge about when, where, and why to use certain cognitive actions or strategies (Flavell, 1979; Harris et al., 2009 ). In order to complete a pursuit task, students estimate the demands of the certain learning situation and select a particular procedure or the most appropriate strategies (Schraw et al., 2006) .
Metacognitive experiences are "what the person is aware of and what she or he feels when coming across a task and processing information related to it" (Efklides, 2008) .
Metacognitive skills/strategies are the "deliberate use of strategies (i.e. procedural knowledge) in order to control cognition" (Efklides, 2008) . Metacognitive regulation refers to "metacognitive activities that help control one's thinking or learning" (Schraw & Moshman, 1995: 354) . Regulation of cognition consists of three essential components: planning, monitoring, and evaluating (Schraw, 1998; Tarricone, 2011; Veenman et al., 2006) .
Planning activities include predicting, determining time and effort allocation, selecting strategies, setting goals and making plans of achievement those goals (Brown, 1987; Pintrich, 2004; Schraw et al., 2006; Schraw & Moshman, 1995; Zimmerman, 2002) . As Schraw and Moshman (1995) emphasize, the planning ability prior to get involved into a task may improve outcomes regardless of the context and content of the task.
Monitoring of cognition concern the awareness of comprehension and self-assessment during a learning situation (Schraw & Moshman, 1995) . It refers to period control of the proper use of the strategies applied to achieve a task (Cera et al., 2013) . Specifically, it includes self-observation activities, and it concerns monitoring one's cognition, motivation, affect, task demands, time and need for help (Zimmerman, 2002) . Through monitoring, learning can be controlled as the learners consider how they are completing the task and whether their selected strategy is working (Perry, 2013; Zimmerman, 2002) . Learners, then, can make adjustments to their strategy, by basing upon their declarative, procedural, and conditional knowledge to readjust their learning (Schraw et al., 2006) . Monitoring of cognition is of particular interest because students'
self-awareness of their learning and subsequent monitoring can lead to improved understanding of content and problem-solving ability (Metcalfe, 2009; Serra & Metcalfe, 2009; Schraw & Moshman, 1995) .
Evaluation of cognition "refers to appraising the products and regulatory processes of one's learning" (Schraw et al., 2006: 114) . It is linked to the evalua-G. Stephanou, M. Mpiontini Psychology tion of the results achieved and the detection of the learner's reactions to these results. It is particularly related to planning of metacognitive regulation. When students evaluate their learning, they may ask themselves if they were to perform the certain learning activity again, they might act differently (Tarricone, 2011) .
Furthermore, they might consider planning differently, considering their strategies and the conditional factors that affected their achievement performance (Tanner, 2012) .
Various researches have indicated the high importance of metacognition on academic achievement, since metacognition enables learners to control their own learning by setting goals and monitoring their progress (e.g., efficiently
handle task demand and correct the weaknesses) in achievement them. Students with high metacognitive competencies, compared to students with less metacognitive competence, achieve higher performance Thillmann, 2008; Winne & Nesbit, 2010) . Furthermore, there is positive relationship between metacognition and learning objectives (Sungur & Senler, 2009; Veenman et al., 2004) , academic achievement and learning environment (Dimmitt & McCormick, 2012; Dunlosky & Metcalfe, 2009; Efklides, 2014; Hacker, Bol, & Keener, 2008) , writing and reading (Chonan & Sawa, 2009; Harris, Santangelo, & Graham, 2010) , emotions in learning situations Karagiannides, Barboukis, Gourgoulis, Kosta, & Antoniou, 2015) and problem solving (Antonietti, Ignazi, & Perego, 2000) .
Metacognitively aware learners are more strategic and perform better than unaware learners, allowing individuals to plan, sequence, and monitor their learning in a way that directly improves performance. Students with high metacognitive knowledge are: (a) able to adjust their own cognition and thinking to be more adaptive when solving problems; (b) more capable of transferring their knowledge of strategies to new learning situations; and (c) learn and perform better in the classroom than those who have little or no knowledge of cognition (Pintrich, 2002) . Similarly, students who regulate their own learning and problem solving processes demonstrate superior academic functioning (e.g., placement into advanced level courses, high mathematics achievement test scores; Zimmerman, 1990) , realize when they are effective learners and apply additional strategies to control or monitor their motivation (Alexander, 2008) , superior performance on classroom tasks and assignments (Pintrich & De Groot, 1990) , and generally higher levels of academic performance (Gaskill & Hoy, 2002) .
The significance of the various components of metacognition in learning, however, may vary in elementary school students from older students, because metacognition is developmental in nature. Specifically, metacognitive knowledge starts in kindergarten and develops beyond adolescence over the entire lifespan (see Alexander & Schwanenflugel, 1996; Artelt et al., 2012; Baker, 1989; Hasselhorn, 2006; Schneider, 2008; Schneider & Lockl, 2006) , as long as the educational processes continues to challenge the learner (Veenman et al., 2006) . Concerning the development of metacognitive regulation, no major developmental trend has Psychology been identified (see Handel, Artelt, & Weinert, 2013; Lockl & Schneider, 2002; Schneider, 2008) . Metacognitive skills appear at the age of 8 to 10 years, and expand in the years thereafter (Berk, 2003; Veenman & Spaans, 2005; Veenman et al., 2004) . In addition, planning matures earlier than both monitoring and evaluation (Veenman & Spaans, 2005) . Moreover, as Veenman et al. (2006: 8) suggest "metacognitive knowledge and skills already develop during preschool or early-school years at a very basic level, but become more sophisticated and academically oriented whenever formal educational requires the explicit utilization of a metacognitive repertoire".
Self-Regulation in Learning from a Self-Determination Perspective and Academic Achievement
The template is used to format your paper and style the text. All margins, column widths, line Self-regulated learning is a complex construct formed by different research traditions dealing with different terms and labels, which denote the same or at least strongly overlapping construct/s (see Dinsmore, Alexander, & Loughlin, 2008) . Self-regulated learning is partly defined by self-determination (Bilde et al., 2011) which is well conceptualized in Self-determination theory (Deci & Ryan, 2002; .
According to SDT (Deci & Ryan, 2002; Ryan et al., 2009) , individuals engage into various behaviors in order to satisfy the psychological needs for autonomy, competence and relatedness. This theory acknowledges a differentiation between autonomous or volitional and controlled or pressured motivation which have different effects, with autonomous motivation tending to be more effective across domains (Deci & Ryan, 2008; Vansteenkiste, Simons, Lens, Sheldon, & Deci, 2004) . The three types of motivation, namely, intrinsic, extrinsic and amotivation, which account for the different reasons why a person engage in activities, lie on a continuum of self-determination (Deci & Ryan, 2011) .
Autonomy is an essential factor for achieving durable change. "Intrinsic motivation" is the prototype of self-determination. In this case, students are intrinsically motivated, interested in their studies, experience pleasure and satisfaction and enjoy learning (Niemiec & Ryan, 2009 ).
When students do not develop or lost intrinsic interest in their studies, they
are not motivated at all (amotivated) or extrinsically motivated for their school work. "Amotivation" represents the absence of motivation and thus is not self-determined. In extrinsic motivation, behaviors are impacted by external obligations and they separate from the activity itself . SDT distinguishes among four types of external behavioral regulation depending on the extent of self-determined motivation, ranging from highly external to highly internal (Ryan & Connell, 1989) .
External regulation is the least self-determined form of extrinsic motivation, since students' behavior is controlled by external means, such as external authority, rewards or avoidance negative consequences (Niemiec & Ryan, 2009 ; & Deci, 2000a) . A student, for example, might do study hard and do well just because he/she knows that he/she will be rewarded for this or because he /she thinks of being punished if he/she does not do so (Deci, Vallerand, Pelletier, & Ryan, 1991; Taylor, Ntoumanis, Standage, & Spray, 2010) .
Introjected regulation refers to behavior which partially is taken in by the person, such as performing out to avoid feeling guilty or get ego-enhancements (Ryan & Deci, 2000a; Ryan et al., 2009; Wininger & DeSena, 2012) . For example, a student studies before playing because he/she would feel guilty about not working first and playing later (Vansteenkiste, Lens, & Deci, 2006) .
Identified regulation, a more self-determined form of extrinsic motivation, refers to behavior which is positively endorsed and valued by the individual. In other words, identification is "the process of identifying with the value of an activity and accepting regulation of the activity as one's own" (Vansteenkiste et al., 2006: 21) . For example, a student might study a certain task because its high importance in achieving his/her goals, despite difficulties or he/she may participate in classes because the good students do so (Ryan & Deci, 2000a; 2006; Ryan et al., 2009; Standage, Duda, & Ntoumanis, 2005) .
Finally, intrinsic regulation, the highest level of self-determination, concerns a behavior which is perceived as being part of the self, and is undertaken for its own enjoyment.
Although Deci and Ryan (1985) included integrated regulation as the most self-determined form of extrinsic motivation in the continuum, it was excluded from this study because this regulation is mainly found in the adult population (Liu, Wang, Tan, Koh, & Ee, 2009; Ryan et al., 2009 ).
Several studies evident that students who self-regulate their learning perform better and learn effectively than their counterparts with worse self-regulatory learning behavior Cleary & Chen, 2009; Dresel & Haugwitz, 2008; Jarvela & Jarvenoja, 2011; Kistner, Rakoczy, & Otto, 2010; Schunk & Zimmerman, 2008; Zimmerman, 2008) . Specifically, self-regulated students actively set goals and shift approaches flexibly (Wolters, 2011) , apply appropriate learning strategies (Harris, Friedlander, Sadler, Frizzelle, & Graham, 2005; Meltzer, 2007) , monitor their performance by seeking feedback on it and making appropriate adjustments in the future (Harris et al., 2005) , evaluate their academic progress (De Bruin, Thiede, & Camp, 2011) , seek out additional resources when needed to master content (Clarebout, Horz, & Schnotz, 2010; De Bruin et al., 2011) , pursuit positive learning environment and manipulate them to satisfy their needs (Kolovelonis, Goudas, & Dermitzaki, 2011; Labuhn, Zimmerman, & Hasselhorn, 2010) , and have higher academic self-efficacy (Labuhn et al., 2010) .
Concerning the association of self-regulatory learning and self-efficacy beliefs, especially, research has shown they have reflexive positive impacts on one another, with higher self-efficacy beliefs increasing the use of self-regulation strategies which, in turn may enhance self-efficacy beliefs and academic achievement (see Pajares, 2008; Schunk & Zimmerman, 2008) . Psychology
Regulatory learning styles influence affective, cognitive and behavioral functioning. Specifically, self-determined types of regulation (intrinsic motivation and identified regulation) and, mainly, autonomous motivation is related to several positive learning outcomes, such as effective cognitive processing, greater effort in the face of difficulties, more efficient time management, concentration and a positive experience during the activity, active participative and less defiant behaviour in the classroom, higher performance and higher grades (Barkoukis & Hagger, 2009; Duncan, Hall, Wilson, & Jenny, 2010; Reeve, 2002; Ryan & Deci, 2000b; Taylor et al., 2010; Vallerand, 1997; Vansteenkiste, Zhou, Lens, & Soenens, 2005) . In contrast, when the students study due to external factors, they are more likely to drop-out and get low grades . In a similar way, introjected regulation, although somehow contributes in academic engagement (Vansteenkiste, Simons, Lens, Soenens, & Matos, 2005) , it predicts maladaptive coping strategies and anxiety (Ryan & Connell, 1989) , and facilitates learning less than identified regulation (Assor, Vansteenkiste, & Kaplan, 2009 ).
However, although intrinsic motivation has proved beneficial in elementary school, it is not clear how accompanying extrinsic motivation influence academic functioning and outcomes (Corpus & Wormington, 2014) . It is possible that elementary school students perceive external forces as helpful resources rather than 
Aim and Hypotheses of This Study
This study aimed at examining: (a) students' metacognition with respect to both metacognitive knowledge: declarative, procedural and conditional, and metacognitive regulation: planning, monitoring, information management and evaluation; (b) students' self-regulated learning style regarding the four different types of behavioral regulation: external, introjected, identified and intrinsic; (c) the role of metacognition in self-regulated learning style, and in the impact of self-regulated learning style on performance expectations in the school subjects of language, mathematics and physical education; and (d) the role of metacognition in the interactive effect of self-regulated learning style and performance expectations on performance in the above school subjects.
The research hypotheses were the following:
Students' metacognition with respect to both knowledge and regulation will not be fully developed (Hypothesis 1a). There will be differences among the three components of metacognitive knowledge in favoring declarative (Hypothesis 1b). There will be differences among the four components of metacognitive regulation in least favoring evaluation (Hypothesis 1c).
Students will use a mixed profile of self-regulation when they get globally in- 
Regulatory Learning Style
The participants' regulatory learning style was measured via the Academic regulatory styles used in this scale: External regulation (e.g., "Because I'll get in trouble if I don't", "So that the teacher won't yell at me"); Introjected regulation (e.g., "Because I will feel really proud of myself if I do well"; "Because I feel ashamed of myself when I don't try"); Identified regulation (e.g., "Because it's important to me to try to answer hard questions in class", "Because it's important to me to work on my classwork"); and Intrinsic motivation (e.g., "Because I enjoy doing my homework", "Because I enjoy answering hard questions").
Cronbach's alphas were 0.75, 0.57, 0.78 and 0.76 for external regulation, identified regulation, introjected regulation and intrinsic motivation, respectively.
Performance Expectation
A 4-item scale with separate versions for Mathematics, Language and Physical education was used to measure performance expectations. The construction of the scale was based on previous similar researches (e.g., Stephanou, 2008; Wigfield & Cambria, 2010; Wigfield, Eccles, Fredricks, Simpkins, Roeser, & Schiefele, 2015; Wigfield et al., 2009, for review) . The wording of the questions for the three school subjects was the same except for the subject name (e.g., "How well do you think you will do on Language this school term?", "How well do you expect to do in Physical education this school term?"). Responses ranged from 1 = very poorly to 5 = excellent. Cronbach's alphas were 0.69, 0.76 and 0.64 for performance expectations in Language, Mathematics and Physical Education, respectively.
School Performance
Academic performance was the mean score of the term grades in the three school subjects that came from the school records, and of the teachers rating of their students' performance. The teachers were required to rate each of their students on a 4-item scale for performance in Mathematics, Language and Physical education (e.g. "Compared to other students, how good do you think she/he is in Language?", "How well does she/he do on Mathematics?"). Responses ranged from 1 = very poorly to 5 = excellent. Cronbach's alphas were 0.92 in Language, 0.94 in Mathematics and 0.92 in Physical Education.
Personal Information Scale for Both Groups of Participants
The participants were requested demographic data including gender, grade level and age. In addition, teachers reported teaching experience, while students referred their parents' educational background.
Procedure
Permission to participate was obtained from each participating school and students' parents prior to administering the scales. The participants were provided written information about the aim of this study, and they were assured of anonymity and confidentiality.
In order to be adequate time for the participants to formulate impression about the examined variables, data were collected at the second school term of the total tree terms. The students completed the questionnaire individually, in quite classrooms, in front of the researcher, while the teachers completed the scales in their own free time in school. Teachers completed the school performance scale for each of their students separately.
To match the questionnaires that were responded by the same student, the students were asked to choose a code name and use it on all the scales they completed. The researcher matched the students with the school records and teachers' rating of their students for school performance.
Results

Metacognitive Knowledge and Metacognitive Regulation
The results from the repeated measure ANOVA, examining differences between Psychology the types of metacognitive knowledge, revealed significant effect, F(2, 240) = 83.30, η 2 = 0.60. Inspection of the mean scores on Table 1 and the post hoc pairwise comparisons showed that when the students are doing school work or home work they used metacognitive knowledge to a moderate extent, and that they predominately and least used declarative knowledge and procedural knowledge respectively.
The findings from repeated measures ANOVA, examining differences between the components of metacognitive regulation, showed significant effect, F(3, 239) = 25.74, η 2 = 0.24. Post hoc pairwise comparisons and examination of the mean scores (Table 1) indicated that metacognitive regulation was at a moderate level, and that when the students are doing school work or home work, they mainly apply planning, compared to any other component of metacognitive regulation, while evaluation was the least used.
Hypotheses 1a, 1b and 1c were in the most confirmed by the above results.
Self-Regulatory Learning Style
In order to better understand the students' self-regulatory learning style, we examined it as a global factor across their four school related behaviors and within each of their four school behaviors. Specifically, first, we calculated the subscale score for each of the four subscales by averaging the items that make up that subscale. The four subscales are: external regulation, introjected regulation, identified regulation, and intrinsic motivation. Then, we calculated the subscale score for each of the regulatory styles within each school related behavior that is homework, classwork, effort to do well in school, and answer hard questions in class.
The results from repeated measures ANOVA with the four regulatory styles as within-subjects factor revealed that the students reported using a mixed profile of self-regulation when they globally involved into school relate behaviors (homework or classwork or trying to do well in school or answer hard questions (Table 2) (Table 2 ) indicated the following findings within each school related behavior.
The findings regarding homework, demonstrated that the students tended towards self-determination, since they mainly used identified regulatory style than introjected regulation or, even less, both intrinsic motivation and external regulation.
In accordance with the findings in classwork, the students more utilized identified regulation than intrinsic motivation as well as they more used introjected regulation than extrinsic regulation. Moreover, the type of self-regulation style that was the least used in classwork was that of intrinsic motivation.
The result with respect to oral answer hard questions in class support that all types of motivation were applied in the following order from most to least: identified regulation, intrinsic motivation, external regulation and introjected regulation.
Τhe findings regarding the overall school effort show that the students used the styles of self-regulation in the following order from most to least: identified regulation, introjected regulation, intrinsic motivation and external regulation. Table 2 revealed that both intrinsic motivation and external regulation were applied in the following order from least to most: homework, classwork, answer hard questions in class and effort to do well in school. In contrast, the students were most likely to use identified regulation in global effort to do well in school than in any other situation, and they were more likely to use this regulatory style in homework than in oral performance in class or in classwork. In a similar way, intrinsic motivation was most powerful style when students put effort to do well in school than when they do homework or classwork.
The above findings in the most confirmed Hypotheses 2a and 2b.
Effects of Metacognition on self-Regulatory Learning Style
Separate regression analyses, with the four components of metacognitive regulation and the three components of metacognitive knowledge as predictors of each of the global regulatory styles, revealed that both predictors had effects on the generation of the self-regulatory learning styles but their predictive strength varied across the regulatory styles and within each regulatory style. The higher the students' metacognition, particularly, metacognitive regulation, the higher their self-regulatory learning style, mainly, identified style. More precisely, the findings showed the following. In external regulatory style, metacognitive regulation and metacognitive knowledge, together, negatively influenced its formulation, explaining 5.46% of the variance, F(7, 235)= 2.80, p < 0.05, but only monitoring of metacognitive regulation had unique and negative impact on it, beta = −0.23, t = −3.10, p < 0.01.
Concerning introjected regulation, the predictive model was found to be statistically significant, explaining 9% of the variance, F(7, 235) = 3.25, p < 0.01. However, only the information management of metacognitive regulation had positive contribution, beta = 0.22, t = 3.52, p < 0.01.
Identified regulation was found to be influenced by the two predictors, in combination, R 2 = 0.22, F(7, 235) = 9.55, p < 0.01. In addition, students who reported that they highly used procedural metacognitive knowledge, beta = 0.15, t = 2.00, p < 0.05, highly used planning of metacognitive regulation, beta = 0.22, t = 3.25, p < 0.01, and, particularly, highly used evaluating of metacognitive regulation, beta = 0.30, t = 4.60, p < 0.01, also reported frequent use of identified regulatory style.
The regulatory style of intrinsic motivation style was predicted by the two sets of concepts, R 2 = 0.13, F(7, 235) = 12.80, p < 0.01. The students who were high in evaluation of metacognitive regulation, beta = 0.14, t = 2.30, p < 0.05, and, mainly, in monitoring of metacognitive regulation, beta = 0.25, t = 3.85, p < 0.01, were more likely to be intrinsically self-regulating.
Hypotheses 3a and 3b were partly confirmed by the above results.
The Role of Metacognition and Self-Regulatory Learning Style on Performance Expectations in Language, Mathematics and Physical Education
In order to examine the role of students' metacognition and self-regulatory styles in the formulation of their school term performance expectations in language, G. Stephanou, M. Mpiontini Psychology mathematics and physical education, and the role of metacognition on the impact of self-regulatory styles on performance expectations, three separate hierarchical regression analyses were performed. Regulatory styles and metacognition (metacognitive knowledge and metacognitive regulation) were entered in first and second step of the analysis, respectively. The results from these analyses revealed that, while metacognitive knowledge, metacognitive regulation and self-regulated styles accounted in the variance in performance expectations, their relative power in influencing it varied across the school subjects and within each school subject. More accurately, the findings are the following:
In language: (a) metacognition and self-regulatory styles, together, proved positive influential factor of performance expectations, R 2 = 0.18, F(11, 231) = 4.80, p < 0.01; (b) the components of metacognitive knowledge and metacognitive regulation, as a group, enhanced the impact of self-regulatory styles on performance expectations, R 2 ch = 0.076, Fch(7, 231) = 3.50, p < 0.01; (c) external regulation, beta = −0.24, t = 3.00, p < 0.01, declarative metacognitive knowledge, beta = 0.16, t = 2.40, p < 0.05, and, mainly, introjected self-regulated learning style, beta = 0.31, t = 3.75, p < 0.01, accounted for a significant variability in performance expectation.
In mathematics: (a) metacognition and self-regulatory styles, together, had significant effect on performance expectation, R 2 = 0.19, F(11, 231) = 5.10, p < 0.01; (b) metacognitive knowledge and metacognitive regulation, in combination, had direct effect on performance expectation, beyond that of self-regulatory styles, R 2 ch = 0.14, Fch(7, 231) = 5.07, p < 0.01; (c) introjected self-regulated learning style, beta = 0.20, t = 2.45, p < 0.05, information management of metacognitive regulation, beta = 0.14, t = 2.30, p < 0.05, declarative metacognitive knowledge, beta = 0.17, t = 2.45, p < 0.05, and, mostly, conditional metacognitive knowledge, beta = 0.22, t = 3.00, p < 0.01, positively contributed into generation of performance expectations.
In physical education: (a) metacognition and self-regulatory styles, together, had positive effect on performance expectations, explaining a low amount of its variability, R 2 = 0.06, F(11, 231) = 2.55, p < 0.05; (b) metacognition had indirect impact on performance expectation through regulatory styles, R 2 ch = 0.017, Fch(7, 231) = 1.00, p > 0.05; (c) identified self-regulatory learning style was a solo positive contributor of it, beta = 0.25, t = 3.08, p < 0.01.
The above findings partly confirmed Hypotheses 4a, 4b and 4c.
Effects of Metacognition, Self-Regulatory Learning Style and Performance Expectations on School Performance in Language, Mathematics and Physical Education
The results from hierarchical regression analyses, with school performance as predicted variable and performance expectations (entering into first step of the analysis), self-regulatory style (entering into second step of the analysis) and metacognition-knowledge and regulation (entering into third step of the analysis) as predictor variables, revealed that the three sets of predictors had comple-Psychology mentary and positive consequences for school performance but their predictive strength varied across the school subjects and within each school subject.
In language: (a) the three concepts, as a group, explained a moderate amount The above findings partly confirmed Hypotheses 5a and 4b, while they totally confirmed Hypothesis 5c.
Discussion
This study, within a self-determination perspective, examined metacognition and self-regulation, and their interactive role in performance expectations and performance in mathematics, language and physical education in elementary school.
Metacognition
As expected, students referred to moderate use of metacognitive knowledge in (Artelt et al., 2012; Schneider, 2008) . Also, in accordance with previously reported data (e.g., Gourgey, 2010; Martini & Shore, 2008) , and literature about the development of the components of metacognitive knowledge (e.g., Lockl & Schneider, 2002) , declarative knowledge and procedural knowledge was most and least mentioned by the students, respectively.
In consistency with the notion that regulation of cognition develops slowly and might not be completely operative even in adults (Lai, 2011; Van der Stel & Veenman, 2014; Veenman & Spaans, 2005; Weil et al., 2013) , students reported moderate use of metacognitive regulation in doing school work or home work.
This specific finding, on one hand, reflects young students' difficulties at planning, directing and evaluating their behavior within a learning task (see Goswami, 2015; Lockl & Schneider, 2002) , and, on the other hand, indicates the necessity of enhancing them, since the actual and conscious regulation of the learning process is through metacognitive regulation, that is, the implementation of metacognitive knowledge in the process of self-regulated learning (see Flavell, 1979; . In a similar way, confirming our hypotheses, students mainly applied planning, probably, because planning matures earlier than monitoring and evaluation (see Veenman, 2011; Veenman et al., 2006) . In line with the latter finding and previous researches (Handel et al., 2013) , students applied evaluation least. This specific finding might also be an evidence that students had not been asked to evaluate their own achievement behavior, although self-feedback is essential component of effective learning and transfer (Bransford, Brown, & Cocking, 2000; Schraw, 1998) .
The moderate level of both metacognitive regulation and metacognitive knowledge might also result from a lack of emphasis on metacognition in most classrooms (see Eccles & Roeser, 2011) , although achieving awareness of one's own cognition and how to regulate it at the primary years is a major factor in school functioning (Goswami, 2015) . Previous researches indicate the adults' crucial role in supporting children's metacognitive knowledge, especially procedural (Robson, 2016) , and their metacognitive regulation (Mevarech & Fridkin, 2006) . This is also in line with Efklides (2014) , supporting that metacognition is socially shared and constructed.
The moderate level of metacognition could be also associated with the self-report measure of Jr.MAI. Literature suggest that learners may not be consciously aware of their cognition, although they apply metacognitive strategies (Lai, 2011; Schraw, 2009; Schraw & Moshman, 1995) . More research needs to specify such issues.
Self-Regulatory Learning Style
The findings regarding regulatory learning style are mainly in line with our expectation and SDT. Students reported an inclination towards a self-determined profile but with elements of no self-determination, when they did the various Psychology school-related behaviors. More accurately, students mainly applied identified regulatory learning style in do homework or do classwork or try to answer hard questions in class or try to do well in school. This result is in line with the self-determination theory and research evidence (e.g., Lewis & Vialleton, 2011), suggesting that when an individual identifies with an action (e.g., when the activity has a personal meaning for the student) or the value the action represents, she/he approves of it personally and in this way identifications are concurrent with a high degree of perceived autonomy. The students, probably, valued school-related activities highly, and, simultaneously, tried to satisfy their parents' high expectations for school achievement. The age of the participants might be an additional exploratory factor to this finding, since, within SDT, intrinsic motivation reflects growth-oriented tendency, and elementary school student have not yet achieved autonomy (see Artelt et al., 2012; Bakracevic-Vukman & Licardo, 2010; Wigfield, Klauda, & Cambria, 2011) . Also, the context of the primary education is supportive to the students, resulting in the certain regulatory learning styles (see Haselhuhn et al., 2007) .
As far as intrinsic self-regulatory learning style is concerned, it was reported as the second often used in trying to answer hard question. This finding could be expected since that situation is person-oriented. Intrinsic motivation was also most employed in conditions linked to the students' overall effort to do well in school, reflecting its crucial role in achieving long-term goals (see Schunk & Bursuck, 2016) . This finding is also in line with previous studies showing that intrinsic motivation for the value of schoolwork is the main predicting factor of behaviors linked to self-regulated learning (Van der Veen & Peetsman, 2009).
However, intrinsic motivation was the least used style in classwork, while introjected regulation was the second most often used regulatory style, suggesting that successful classroom learning, at this certain age, is significantly depends on teachers' support (Reeve & Jang, 2006) . What is more, these findings are in agreement with the theory of self-determination, according to which the satisfaction of needs for competence, relatedness and autonomy results in the reinforcement of individual self-determination and this leads them to more frequent participation in a given activity (Ryan & Deci, 2000b) .
Effects of Metacognition on Self-Regulatory Learning Style
The findings regarding the impact of metacognition on regulatory learning style were in the main as expected. The students who were high metacognitive learners were more likely to develop self-determined learning styles which facilitate learning (see Alexander, 2008; . More precisely, metacognition explained a greater amount of the variance of the identified regulatory learning style than of the rest of the styles, complementing the significance of metacognition in gaining autonomy learning behavior, and, parallelly, the social construction of both metacognition and regulatory learning behavior, at least, at elementary school (see Efklides, 2014; Veenman et al., 2004; Rosman et al., 2015) .
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The relative power of the components of metacognition in predicting regulatory style varied across the four regulatory learning styles, and within each regulatory learning style. Specifically, metacognitive regulation, compare to metacognitive knowledge, was a more powerful formulator of regulatory learning styles, mainly the self-determinative of intrinsic and identified, highlighting its crucial role in the process of self-regulated learning (see Flavell, 1979; . This finding also hind that metacognitive knowledge and metacognitive relation share variance each other, supporting relevant literature . Compared to the rest of the components of metacognitive regulation, evaluation and monitoring proved to be the best positive predictor of identified learning style and intrinsic learning style, respectively. This result suggests that, when significant others, such as teachers and parents, encourage students to think and evaluate their own learning behavior in a learning task, the students perceive the specific task as valuable and enjoyable (see Schunk & Bursuck, 2016) . Regarding the components of metacognitive knowledge, only procedural knowledge had a positive contribution into identified regulatory learning style, showing its determinant role in regulatory learning style. Research is needed to clarify under which conditions and tasks metacognitive knowledge affects regulation styles.
The Role of Metacognition and Self-Regulatory Learning Style in Performance Expectations and School Performance
The results of this study are congruent with the literature (e.g., Cera et al., 2013; Schunk & Zimmerman, 2008; Tobias & Everson, 2009 ), revealing positive moderate correlations of metacognition with school performance expectations and school performance in mathematics, language and physical education. However, metacognition explained a small percentage of variance of both performance expectations, beyond self-regulatory style, and performance, beyond the interactive effect of performance expectations and regulatory learning style, in both language and mathematics, while it had no significant unique contribution in physical education. More precisely, in language, performance expectation and performance were only predicted by declarative knowledge. In mathematics, performance expectation was affected by information management, declarative knowledge and, particularly conditional knowledge, while performance was predicted by procedural knowledge.
The above findings suggest that high metacognitive regulation learners perceived autonomy strategies as more effective and implied them to regulate their motivation (see Alexander, 2008) . In turn, such an autonomous or towards autonomous regulatory learning style positively influenced performance expectations and performance across the three school subjects. On the contrary, metacognitive knowledge was not a powerful predictor of regulatory learning style, and, hence, it accounted in school achievement directly. Further research, however, is needed to examine this suggestion. Psychology
The above results also complemented Efklides and Vlachopoulos's (2012) suggestion that metacognitive awareness of strategies does not sufficiently explain cognitive processing outcomes. As Efklides (2014) proposes, it is important to examine the various cognitive, affective and motivational strategies that students apply for regulating their learning in various learning domains. For example, students' knowledge, perceptions of the task-difficulty, perceptions of self-efficacy might influence performance expectations and performance, as literature suggests (e.g., Benbenutty et al., 2014; Cera et al., 2013; Cromley & Azevedo, 2011; Schunk & Zimmerman, 2006; Smit et al., 2017; Stephanou, 2008) . The Jr. MAI might be another influential factor of these findings, as the extent of correlations between metacognition and academic indicators depends considerably on how metacognition is assessed, with favoring the content-task specific method (Tobias & Everson, 2009; Young & Fry, 2008) . The emphasis of the elementary school in mathematics and language than other school subjects, such as physical education, might be an additive explanatory factor for the lack of the direct effect of metacognition in physical education. Research is needed to specify such a speculation.
In line with Self-determination theory (Deci & Ryan, 2002) , and previous researches (e.g., Boekaerts & Corno, 2005; Smit et al., 2017) , the present results revealed that the degree of self-determination to which the students involved in school related-behaviors predicted their performance expectations and school performance across the tree school subjects. It is interesting, however, that, although students mainly reported identified regulation, introjected regulation accounted for a greater variance in performance expectations, and it played a partial explanatory role in the impact of performance expectations on school performance in both language and mathematics. It seems that students, at this certain educational level, perceived, to a considerable extent, their teachers or parents' controlling behavior as beneficial for their goals in these two major school subjects (see Corpus & Wormington, 2014) . On the contrary, in physical education, supporting research evidence (e.g., Ntoumanis, 2001; Standage, Duda, & Ntoumanis, 2003) , introjected regulation had no effect on any outcome variable, while performance expectations was only predicted by identified regulation, reflecting, thus, students' their own enjoyment of this learning task, and significant others' low controlling behavior.
Also, in accordance to previous studies (see Corpus & Wormington, 2014) and SDT, external regulation had negative contribution in school performance across the three school subjects as well as in performance expectation in language.
Finally, against previous researches and SDT, intrinsic regulation had no exploratory role in performance expectation and performance in language, mathematic and physical education. The age of the students may be related to this finding,
given that pre-adolescents are still developing their self-regulatory capabilities, and autonomy are under development (Bakracevic-Vukman & Licardo, 2010; Cooper & Corpus, 2009; Erikson, 1968; Stipek, 2002; Wray-Lake et al., 2010) .
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Conclusion and Suggestions for Future Research
This study documents some central aspects of thinking and learning in the primary years.
Metacognition was reported to a moderate level of use. Teachers and parents should concern not only about what students learn but also about how they learn it.
Particular metacognitive constructs influenced the generation of self-regulated learning style. Research needs to identify and delineate these constructs further, in order to help teachers to promote students' self-regulation in their learning.
Certain metacognitive constructs were also formulator factors of performance expectations and performance, mainly in mathematics, with no effect in physical education. Further research is needed on domain of specific metacognition.
The relative strength of the four regulatory learning styles in each of the school related-activity and across the three school subjects suggest their unique and complementary effect in successful learning. On the other hand, external regulation proved negative contributor in school performance. Consequently, it is important to facilitate students to develop autonomous regulatory learning style along with satisfaction of their needs of relatedness and competence. The role of parents and teachers would be helpful regarding improvement in motivation level and learning process.
Performance expectations predicted performance. Further research needs about how expectancies associate with various motivational, emotional and behavioral outcomes in various age groups of children, and how they are influenced by different school contexts.
An issue in this study concerns the nature of self-report scales. Future research might use multi-method research designs, such as objective measures, reflection-in-action and reflection-on-action methods, to better understand the complex processes that examined in this study.
